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Pyridoxine and Thiamine 


A PRACTICAL JOURNAL ON PSYCHIATRY AND NEUROLOGY 


Sees 
Nenvots System 





Therapy in Disorders of the 


Nervous System 


SIMON STONE, M.D. 
Manchester, New Hampshire 


The greater effectiveness of pyridoxine 
and thiamine when administered intraspi- 
nally over other parenteral methods in cer- 
tain degenerative and postinfectious disor- 
ders of the nervous system has been pre- 
viously described.' These vitamins in proper 
dilutions and under usual aseptic precau- 
tions can be introduced into the subarach- 
noid space with complete safety and fewer 
complications than those seen following in- 
traspinal anesthesia. Thiamine plays an 
important part in maintaining proper cell 
oxidation in the nervous system and its ab- 
sence from the diet has been demonstrated 
to produce a variety of disturbances in the 
psychic and neurologic spheres.* It was 
formerly considered to be the anti-neuritic 
vitamin following reported improvement in 
thiamine treated cases of beri-beri,’ alco- 
holic' and other neuritides.* Meiklejohn® 
and Wintrobe’ have questioned, however, 
the uncritical acceptance of thiamine as the 
anti-neuritic vitamin in view of the failure 
to find nerve changes characteristic of poly- 
neuritis in animals on a diet deficient in thi- 
amine alone, and lack of definite experimen- 
tal evidence that true anatomic polyneuritis 
is curable by thiamine administration. Win- 
trobe* also reported demyelinization of peri- 
pheral nerves and spinal cord and sensory 
neuron degeneration in pigs on a diet lack- 


From the Neurological Service of the Elliot Hos- 
pital, Manchester, N. H., the New Hampshire State 
Hospital, and the Crippled Children’s Services of 
the State of New Hampshire. 


ing in pyridoxine alone, together with epilep- 
tiform convulsions, fatty degeneration of 
liver and microcytic anemia. Similar ob- 
servations were made by Street, Cowgill, 
and Zimmerman’ who were able to produce 
demyelinization of peripheral nerves and 
the spinal cord in dogs on an adequate thia- 
mine intake, but on a diet lacking in vitamin 
B,. In view of the above findings Wintrobe 
has suggested that there is more justifica- 
tion in considering pyridoxine the true an- 
tineuritic vitamin, and he ascribed the re- 
ported improvement in thiamine treated 
cases of polyneuritis to the inclusion of 
other B complex factors in the diet includ- 
ing pyridoxine and panthotenic acid besides 
thiamine. Chick’ also was able to produce 
convulsive seizures in rats deprived of pyri- 
doxine for several months, which disap- 
peared after pyridoxine was included in the 


diet. 


Pyridoxine has been administered intra- 
venously and intramuscularly in a variety 
of nervous system disorders with indefinite 


results. It was reported to have produced 
improvement in cases of Parkinsonism by 
Jolliffe,‘ Spies,’* and Baker.’ Zeligs'* and 
Barker,'’’ however, failed to observe any 
change for the better in the cases they 
treated. It was also reported to be of value 
in Sydenham’s chorea,'* pseudohypertrophic 
muscular dystrophy,’ and myasthenia gra- 
vis'* when administered intravenously or in- 
tramuscularly. 
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Present Study 


For the last 6 years I have been adminis- 
tering pyridoxine intraspinally in selected 
patients with certain nervous system dis- 
orders with effective results. Because of 
their synergistic effect it was combined in 
many cases with intraspinal thiamine. A 
total of 169 patients were given subarach- 
noid injections of pyridoxine alone or pyri- 
doxine combined with small doses of thia- 
mine. The results from the subarachnoid 
thiamine administration in cases of tabes 
dorsalis’? and anterior poliomyelitis*® has 
been previously reported. Similar results 
in cases of tabes dorsalis were reported by 
Kesert and Grossman.*' Intraspinal pyri- 
doxine therapy was found in many instances 
to be superior to intraspinal thiamine, es- 
pecially in cases with lesions in the peri- 
pheral nerves or in the spinal cord. 


The present study aims to analyze the 
effectiveness of. subarachnoid pyridoxine 
therapy in a larger group of patients, the 
incidence of any undesirable after effects, 
and the preference of the subarachnoid 
route over other methods of administration 
in nervous system disorders. 


Method of Administration 


A lumbar puncture is performed under 
local procaine anesthesia with patient lying 
usually on the more severely affected side. 
After the spinal fluid pressure is determined, 
4-6 cc of spinal fluid is removed for labora- 
tory studies. The desired amount of pyri- 
doxine (Hexa-Betalin, Lilly) and thiamine 
(Betaxin, Winthrop) solution is then with- 
drawn from sterile ampules into a syringe, 
and 8-10 cc of spinal fluid is gently aspi- 
rated from the spinal canal. (The blocking 
of the needle by a nerve root was found 
occasionally to impede the withdrawal of the 
spinal fluid, so that only a few cc of the 
fluid could be withdrawn into the syringe. 
When turning of the needle or a change in 
patient’s’ position failed to produce a free 
flow of fluid, the spinal fluid was allowed to 
drop into the ampule containing the vitamin 
solution and was then reaspirated into the 
syringe to the proper amount.) The solu- 
tion is slowly replaced in the canal and fur- 
ther diluted by reaspirating and reinjecting 
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it again. It was found that when only 3y 
ce of spinal fluid was used for dilution, , 
burning sensation in lower extremities . 
over buttocks not uncommonly followed th. 
intraspinal injection. This discomfort was | 
caused by the low pH of the vitamin gol, | 
tion and since larger amounts of fluid hay 
been used for dilution, the above complaint; 
were observed only on very rare occasions 
and the symptoms were immediately 4. 
lieved on placing patient in prone position 
or turning him over on opposite side. The | 
average dose of pyridoxine has been 10. | 
50 mg. for adults and 2-10 mg. for childrep, 
Pyridoxine in doses up to 100 mg. was ag. 
ministered without any discomfort after jt | 
was sufficiently diluted with spinal fluid 
Thiamine in doses of 10-50 mg. for adults, | 
and 2-10 mg. in children, can also be intro. | 
duced intraspinally without untoward re. 
sults. Since 1943, I have been administering | 
intraspinally a mixture of pyridoxine and 
thiamine, the average dose being 25-35 mg. 
of pyridoxine and 5-10 mg. of thiamine for ; 
adults, and about 3 mg. of pyridoxine and 
1 mg. of thiamine for every 15 lbs. of body 
weight in children. 

After the completion of the treatment the | 
patient is usually kept in bed for 36 to 48 
hours. No ill effects, however, have been ’ 
observed in a number of patients who re | 
fused to remain recumbent and were wp 
within a few hours. The incidence of post- 
puncture headaches following treatment was | 
less frequent than that observed following 
a diagnostic lumbar puncture, and no w- 
pleasant reactions, except for those de- | 
scribed above, have followed the injections | 
and no complications have resulted from the 
treatment. 4 

All patients with spinal cord and peri- ‘ 
pheral nerve involvement have also been 
placed on natural mixed tocopherols, 100 
mg. daily for adults and wheat germ oil, 
i ce for every 15 lbs. of body weight, in | 
children, together with an ample intake of | 
B complex and ascorbic acid. 


Patients Treated 

The youngest patient to receive intra- | 
spinal pyridoxine-thiamine therapy was 6 
months old, and had severe involvement of [ 
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result of a recent attack of anterior polio- 
myelitis. The oldest patient with tabes dor- 
salis was 69 years old. Age did not appear 
to be a contraindication to treatment. The 
maximum number of treatments received by 
a single patient was seven, given to a pa- 
tient with anterior poliomyelitis. Some, 
however, required only a single injection. A 
total of 339 injections were administered 
to 169 patients. 
TABLE I 

Neurologic Diagnoses of Patients Treated by 
Means of Intraspinal Pyridoxine-Thiamine 


Therapy 
No. of 
patients 

1. Anterior Poliomyelitis ...................--ccsscseees 35 
Se PUMOPRT PAT CMG nin seccnsscnescenssnscenescsesersssacssses 38 
38. Tabes Dorsalis and Taboparesis .............. 23 
4, Mulltipic Sclerosis. ..............60.....scescsssessssseseees 15 
5. Sydenham’s Chorea ........sssseeeeeeeeteeeeees 10 
Raseiauic INGUNIUIS: (TOXIC): ....0cc0ciss5,ccceceetesesseee 8 
7. Postencephalitic Parkinsonism .................. 5 
8. Optic Atrophy (Tabetic) «0.0.0... 4 

9. Meningomyeloradiculitis (Guillain Barré 
SYNATOME)  ......-..sssssscssroeccessssrscesssoncsesersceessees 3 
10. Aleoholic Neuritis (Korsakoff’s) ........00.. 3 
Uae VASTHPILIS’ PCEOVRIONG) o5.55065.50.6.5.500c.cecclessaseses 3 
12; Travimatic NMYyClODAtNY ..:.:5....:0..i000s so cecsseese 3 
f 18, Banting ton’s CHOVCA) ..c..00....secceiceccessecceeeees 3 
14. Toxic Neuritis (Trichinosis, Arsenic) ...... 2 
TR Te PR iiss ccs escsiicsvscccecenscees 2 
AG) AGIOBAUNIC FEPUEPSY ...25c6.025.05055ccees.seeececesseses 2 
S 17. Amyovonia: COonPenitar ..20605....6c0ccccssseecetcsasees 2 
B18. Neurofibromatosis ....ccccccscccccsscsccsescsseseeeseseese 1 
19. Pseudohypertrophic Muscular Dystrophy 1 
20. Dystonia Musculorum Deformans ............ 1 

21. Wilson’s Disease (Hepatolenticular De- 
it 


generation ) 


Patients with anterior poliomyelitis rep- 
resent the largest group of patients treated. 
Of the 39 patients treated in the acute and 
subacute stages of the disease, 18 received 
intraspinal therapy alone and 21 received 
intraspinal therapy combined with artificial 
fever. It was most effective in patients with 
symptoms resembling a Guillain Barré syn- 
drome, in patients with subjective com- 
plaints of weakness on effort and muscle 
cramps, but showing comparatively little 
muscle atrophy and fair to good muscle 
power, and also in the classical paralytic, 


atrophic type of poliomyelitis with residual 


poor to good muscle power. Its administra- 


| tion in most instances was followed by im- 
| provement in sense of well being of these 
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patients and increase in performance ability 
and widening of range of movement of af- 
fected extremities. A number of patients 
were observed to remark shortly after the 
termination of the intraspinal treatment 
that their extremities felt “lighter,” “more 
natural,” and that they could move them 
easier and raise them higher. The gain, 
however, often did not reach its peak till 
several weeks had elapsed. 


In chronic cases where the muscle rating 
was zero or only a trace, its administration 
brought forth no appreciable change in the 
strength of the affected muscles. However, 
in several instances with evidence of only 
a trace or poor power in some muscles a 
year after the acute infection, a rise in one 
or more points in the Lovett scale was noted 
a few days after the intraspinal therapy and 
this gain was maintained in spite of the fact 
that these patients have shown no appreci- 
able improvement for several months. In 
severely paralyzed cases with persistent 
pain and reflex rigidity it was combined 
with artificial fever therapy. The artificial 
fever was found most effective in producing 
relaxation in muscle spasm and relief of 
pain, which usually followed two or more 
artificial fever treatments. 


In one of the 3 cases of Guillain Barré 
syndrome treated, intraspinal pyridoxine 
therapy was combined with artificial fever 
and in the other two cases it was admin- 
istered alone. Rapid recovery followed in 
one of the latter cases after this patient 
failed to improve following 3 months of or- 
thopedic treatment and physiotherapy. This 
17 year old boy had complete paralysis of 
muscles of left upper extremity with inabil- 
ity to abduct arm, flex and extend forearm, 
or move fingers. The right extremity was 
also involved, but to a lesser degree. He was 
unable to feed himself, button his clothes 
or write. Within 1 hour after the first in- 
traspinal injection of 50 mg. of pyridoxine 
and 20 mg. thiamine, hovements reappeared 
in forearms and fingers with evidence of 
contractile power in left deltoid where none 
was present for 3 months, Complete recov- 
ery followed an intraspinal injection of 50 
mg. of pyridoxine and 20 mg. of thiamine, 
and another injection of 50 mg. pyridoxine 
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a week later, and oral vitamin E and B com- 
plex therapy. 

In the cases of tabes dorsalis and tabo- 
paresis it was administered after these pa- 
tients had received adequate antisyphilitic 
therapy, but continued to show gait impair- 
ment, incoordination, lightning pains, and 
bladder symptoms. The intraspinal therapy 
was most effective in relieving the lightning 
pains and in producing improvement in the 
ataxia and bladder control. Several of these 
patients have voluntarily requested that it 
be readministered every four to six months 
because of the recurrent improvement it 
brought forth and the increase in the sense 
of well being they experienced after each 
injection. The change for the better usually 
would become noticeable within a few days 
after the treatment was completed, and of- 
ten did not reach its maximum for several! 
weeks afterwards. It has been used rou- 
tinely on all patients with tabes and tabo- 
paresis admitted to the New Hampshire 
State Hospital with no untoward response 
in any case. It was also combined in most 
instances with oral mixed tocopherols ther- 
apy and oral vitamin B complex.'’ It has 
been used concurrently with penicillin and 
artificial fever therapy and has replaced the 
Swift Ellis treatment in all treatment re- 
sistant cases. 

In the cases of general paresis it was com- 
hined with artificial fever and _ penicillin 
therapy and it was found to be effective 
mainly in producing an increase in the sense 
of well being and mental alertness of the 
patients treated. The results have been, 
however, less specific than that observed in 
cases of tabes and taboparesis. 


Fifteen cases of multiple sclerosis have 
received intraspinal pyridoxine-thiamine in- 
jections combined with oral mixed toco- 
pherols and vitamin B complex. Six of 
these were in an advanced state with severe 
gait impairment, incoordination and spastic- 
ity of all extremities and disturbance of 
bladder function. The results were grati- 
fying in four patients and were manifested 
in improvement in gait as a result of de- 
crease in the severity of the ataxia and 
spasticity of their lower extremities, better 
bladder control, and relief of some of their 
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paresthesias. One of these cases relapsed 
however, following temporary improvement 
after this patient discontinued all Vitamin | 
therapy for a year. No improvement Was 
observed in the other two cases. 


Arrest of the progress of the disease wa; 
observed in 9 other cases with improvement 
in symptoms, some recession of neurologicg| 
signs and diminution of reflex overactivity 
In one case of several years duration vision 
was limited to light and finger movement 
perception only. Gait was spastic ataxic 
and deep reflexes were increased with a }j. 
lateral extensor response. Following an jp. 
traspinal injection of 30 mg. of pyridoxine 
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and 10 mg. of thiamine and 30 mg. of pyri. 
doxine a week later combined with oral vita. 
min B complex and mixed tocopherols, this 
patient was enabled to recognize gross ob. 
jects, perceive some colors and distinguish 
headline letters. Improvement in her gait | 
was even more impressive than the gain in 
visual acuity. Another case of multiple 
sclerosis was associated with a flail right 
lower extremity as a result of severe 
atrophy of thigh and leg muscles, This pa. 
tient was unable to flex his thigh, extend 
leg, and he also had complete foot drop, 
Deep reflexes were absent in atrophied ex. 
tremity and were overactive in the other, 
Regeneration of atrophied musculature fol- | 
lowed two intraspinal pyridoxine injections 
and oral vitamin E and B complex therapy. 
A year later he was able to flex and extend 
thigh and leg, and although he still had 
some residual weakness of tibialis anterior ' 
muscle which required wearing a spring | 
foot brace, he was able to get around with ' 
ease with aid of a cane. The deep reflexes | 
also reappeared in the atrophied extremity. | 
All of the patients in this group have con- | 
tinued on maintenance doses of E and B/ 
complex vitamins orally, and in several in- | 
stances the B complex vitamins were also 
administered intravenously at biweekly or) 
monthly intervals. 
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Ten severely affected children with Sy-' 
denham’s chorea required two to three it 
traspinal pyridoxine injections administered 
at weekly intervals during the acute stage 
of the disease for the relief of symptoms. 
The majority of the children were in a state 
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of continuous motion for a number of weeks 
pefore treatment was begun, some totally 
helpless, requiring feeding and protective 
ped rest. All of the children also received 
maintenance doses of vitamin B complex 
orally, and several also once weekly intra- 
yenously during their stay in the hospital.** 
I found this treatment in most cases to be 
just as effective as artificial fever therapy, 
and only one case in this group required a 
single artificial fever treatment to bring 
forth complete recovery. 


In eight cases of sciatic neuritis without 
evidence of nerve root compression, pro- 
nounced relief of severity of symptoms fol- 
lowed one or more intraspinal pyridoxine 
injections. Several of these patients have 
failed to show improvement after prolonged 
bed rest and local sciatic nerve infiltration. 
This would suggest that a number of se- 
lected cases of sciatica are either of vitamin 
deficiency or toxic origin, and that these 
symptoms can be relieved by intraspinal vi- 
tamin therapy alone. It should be given a 
trial in all cases of sciatica of unknown 
etiology preparatory to instituting pro- 
longed rest therapy, alcohol infiltration of 
sciatic nerve or nerve stretching. 

Two bedridden cases of Korsakoff’s poly- 
neuritis received large doses of vitamin B 
complex intravenously and orally without 
showing any appreciable gain. Rapid im- 
provement followed two intraspinal pyri- 
doxine injections combined with oral nat- 
ural mixed tocopherols added to the B com- 
plex these patients were receiving. 

In 5 cases of postencephalitic Parkinson- 
ism, temporary relaxation of rigidity fol- 
lowed 2-3 intraspinal treatments. No reduc- 
tion was observed, however, in the severity 
of the tremor. In one case of Huntington’s 
Chorea it produced definite improvement in 
gait and coordination after two treatments. 
It had no appreciable effect in two other 
cases. It was also combined in the first 
case with oral mixed tocopherol therapy. 

Intraspinal pyridoxine-thiamine therapy 
has been used in four cases of tabetic optic 
atrophy. Arrest of the progress of the dis- 
ease with improvement in visual acuity was 
observed in 3 cases. The fourth case had 
light perception only in one eye and ques- 
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tionable finger perception in the other eye 
when referred for treatment. In spite of 
artificial fever and intraspinal therapy it 
terminated in total blindness. 

In two cases of moderately severe trau- 
matic myelopathy accompanied by severe 
spasticity of lower extremities ‘and trophic 
skin disturbances, it hastened the healing of 
the bedsores, and brought some relief of the 
spasticity. The improvement was minimal 
in one case, It would deserve a trial in all 
eases of traumatic myelopathy as a result 
of gunshot wounds, concussion or contusion 
of spinal cord. In no instance did any un- 
pleasant reaction follow the treatmet. 


Two cases of syphilitic spastic paraplegia 
(Erb’s) received intraspinal pyridoxine-thi- 
amine injection after they showed only mod- 
erate progress following penicillin and ar- 
tificial fever therapy. One of these patients 
had severe spasmodic contractions of lower 
extremities and was chair ridden before the 
antisyphilitic treatment was instituted. Af- 
ter completion of antisyphilitic therapy he 
was able to walk with the aid of crutches, 
but the “spasms” of extremities continued. 
The intraspinal therapy produced additional 
relaxation of spastic musculature of lower 
extremities and relief of muscle spasm. He 
was enabled to discard his crutches and 
walk with the aid of a cane only, and later 
for several hours daily without any support. 
It brought no relief, however, to a patient 
with tabes dorsalis who was admitted after 
she developed a complete flaccid paraplegia 
following a course of intramuscular penicil- 
lin, most likely as a result of a Herxhei- 
mer’s reaction. She developed trophic skin 
changes, complete loss of bladder control, 
complete anesthesia and severe atrophy of 
lower extremities, Deep reflexes were ab- 
sent in lower extremities before she received 
the penicillin and they continued absent af- 
ter the paralysis developed. 


It was used in two cases of idiopathic epi- 
lepsy in view of Chick’s'® findings. Its ad- 
ministration, however, had no appreciable 
effect in the incidence of the attacks. 

In one case of brachial neuropathy secon- 
dary to trichinosis, with muscle atrophy of 
affected extremity, impairment of muscle 
strength and severe paresthesias, return of 
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muscle strength to normal with disappear- 
ance of paresthesias followed one intraspi- 
nal pyridoxine injection, combined with oral 
natural mixed tocopherols, vitamin B com- 
plex and vitamin C therapy. 


In a case of severe arsenical polyneuritis 
with foot drop and muscle atrophy the im- 
provement was more gradual. 


Two cases of amyotonia congenita (Op- 
penheim’s Disease) of long standing showed 
improvement in well being and slight in- 
crease in muscle strength following intra- 
spinal therapy. These patients, however, 
were also receiving wheat germ oil and vi- 
tamin B complex and it is probable that the 
pyridoxine only augmented or accelerated 
the response to the other vitamins. The 
muscle weakness while it appeared less pro- 
nounced still remained much below normal. 

In a case of neurofibromatosis with se- 
vere pain in lower extremities and gait im- 
pairment, return of gait to normal and dis- 
appearance of pain followed two intraspinal 
treatments, It had no effect on the skin 
lesions, however. 

No improvement was observed in a case 
of dystonia musculorum deformans, and 
only transient improvement in a case of 
hepatolenticular degeneration (Wilson’s dis- 
ease). 


Discussion 


The clinical reports on results of pyri- 
doxine therapy in humans except in cases 
of irradiation sickness** and morning nau- 
sea’' have been disappointing so far. The 
few favorable studies reported have been 
overshadowed by a greater number of neg- 
ative reports so that the place of pyridoxine 
in the therapeutic armamentarium still re- 
mains to be determined. It is possible, 
however, that some of the unfavorable re- 
sults would have been reversed if the intra- 
spinal instead of the intravenous method of 
administration had been employed. 

Experimental evidence in animals would 
suggest that pyridoxine is required for 
maintenance of the integrity of nervous tis- 
sue. It acts most likely in a synergistic 
manner with other vitamins, and there is a 
probability that its effectiveness varies with 
the animal species, amount administered, 
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and method of administration employeg, 
That the method is safe is evidenced by the 
fact that following 339 injections in 169 
patients no unpleasant reactions have gp. 
curred outside of a transient burning gep. 
sation occasionally experienced in extrepj. 
ties or over buttocks, which is relieved by 
change in position of patient. This in mogt 
instances is caused by the acidity of the 
solution as a result of insufficient dilution 
of the vitamin solution with spinal fluid, Jp 


a study of the pH of various dilutions of | 


pyridoxine it was found that while the pH 
of 1% aqueous solution of pyridoxine is 2.44 
the pH of 1% solution of pyridoxine in gp. 
nal fluid is about 4.0, or less acid as a result 
of the buffer action of the spinal fluid. How. 
ever, a .3% solution of pyridoxine in spinal 
fluid has a pH of 6-6.5 having only a slightly 
less alkaline pH than that of normal spinal 
fiuid. This variation in pH of various dilu. 
tions explains the cause of the discomfort 
experienced by some patients when only 
3-4 cc of spinal fluid is used as a solvent for 
30 mg. of pyridoxine, and the absence of 
discomfort when more spinal fluid is with. 
drawn before the solution is replaced in the 
spinal canal. No permanent ill effect has 
been observed, however, in any _ instance 
where lesser amounts of spinal fluid were 
used at first. 


The advantages of the intraspinal method 
is that it places the vitamin solution where 
it can be absorbed directly by the nerve 
tissues, instead of having it pass through 
the hematoencephalic barrier after it has 
become diluted in the blood stream. The 
almost immediate beneficial response to the 
injection observed in some cases of anterior 
poliomyelitis, Guillain Barré syndrome, sci- 
atic and other neuritides would indicate 
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that some of the lesions in the nervous sys | 


tem are “biochemical” in nai ve as the gain | 


would have been more gradual if the tissue 
changes were fixed. That the “anatomic” 


lesions can also be intluenced favorably is | 


evidenced by the gradual gain seen in Cases 
of long standing, especially when intraspi- 
nal therapy was combined with continual 
natural mixed tocopherols and B complex 
administration. The effect of the pyridoxine 
most likely is nonspecific and the improve 
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ment is not due to the replacement of a 
deficiency. 

The toxicity of pyridoxine has been stud- 
ied extensively by Weygand and Chen** who 
found that 1 gram per kg. of body weight 
was well tolerated by the rat and that the 
lethal dose for the rat was 4-6 grams per 
kg. of body weight. The average dosage 
used for intraspinal medication is about 
1 mg. for about 2.5 kg. of body weight or 
about 1/2500 of the tolerance dose of the 
rat. 

The improvement in the sense of well be- 
ing remarked upon by the patients treated 
irrespective of their neurological condition 
would suggest its wider use in patients with 
debilitating disorders of nutritional, toxic 
or postinfectious etiology where early neu- 
rological symptoms are in evidence. It 
should be administered in cases of combined 
system disease who have not responded to 
liver therapy, spastic paraplegias of degen- 
erative or arteriosclerotic origin, cases of 
amyotrophic lateral sclerosis and progres- 
sive muscular atrophy -and postinfectious 
central nervous system demyelinization 
states. 


Summary and Conclusions 


Intraspinal pyridoxine therapy alone or 
in combination with intraspinal thiamine 
has been administered to 169 patients with 
a variety of nervous system disorders. No 
unpleasant reactions or complications have 
been observed following 339 injections. 


The oldest patient with tabes dorsalis was 
69 years old, the youngest with anterior po- 
liomyelitis six months old. The dosage va- 
ries from 25 to 50 mg. in adults and one mg. 
for every five lbs. of body weight in chil- 
dren. The maximum number of injections 
given to a single patient with anterior polio- 
myelitis was seven while a number received 
only one or two injections. 


Patients with anterior poliomyelitis rep- 
resented the largest group of patients 
treated. It was found most effective in cases 
with predominantly neuritic symptoms re- 
sembling a Guillain Barré syndrome, in 
cases with subjective weakness with fair to 
good muscle strength but displaying misuse 
of muscle (incoordination of Kenny), and 
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the classical cases of poliomyelitis with re- 
sidual poor to good muscle power. In the 
more severely paralyzed cases it was com- 
bined with artificial fever therapy. Its ad- 
ministration produced subjective improve- 
ment in patients’ condition, increase in mus- 
cle strength, improvement in gait in ambul- 
atory patients, and some relief of pain on 
effort. 


In tabes dorsalis, it was effective in re- 
lieving the severity of lightning pains and 
gastric crises, produced improvement in 
gait and bladder control and also increased 
the sense of well being in these patients. 


It was found to be the most effective sin- 
gle method of treatment in multiple sclerosis 
when combined with maintenance biweekly 
or monthly intravenous B complex injec- 
tions, containing at least 30 mg. of pyri- 
doxine, and supplemented with oral mixed 
tocopherols and vitamin B complex. 


It appeared nearly as effective and less 
strenuous than artificial fever therapy in the 
treatment of severe cases of Sydenham’s 
chorea when combined with oral vitamin B 
complex administration. 

In view of absence of toxic manifestations 
and the safety of administration, intraspinal 
pyridoxine therapy represents an important 
adjunct in the treatment of degenerative and 
postinfectious disorders of the nervous sys- 
tem when administered alone or in combina- 
tion with intraspinal thiamine. The effects 
can be greatly augmented and prolonged by 
concurrent oral B complex and natural 
mixed tocopherols administration. 
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Phenylacetylurea in the Treatment of Convulsive Seizures 


DISEASES OF THE NERVOUS SYSTEM 


SIDNEY CARTER, M.D., DANIEL SCIARRA, M.D. 


and H. HOUSTON MERRITT, M.D. 
New York, New York 


Introduction 


The common anticonvulsants in general 
yse at the present time are diphenyl hydan- 
toin sodium (dilantin), methyl phenylethyl 
hydantoin (mesantoin), phenobarbital, tri- 
methadione (tridione) and the bromides. 
Although all of these compounds have been 
found effective in the treatment of epilepsy, 
each has its special application and certain 
disadvantages. The use of any of them may 
be accompanied by some undesirable toxic 
side effects; none have been very effective 
in the control of psychomotor seizures; and 
no one drug has been found effective against 
all types of seizures. 


A new drug, phenylacetylurea (phen- 
urone) has been reported' as overcoming 
some of these drawbacks, This compound 
was found effective against the convulsions 
produced by electroshock and metrazol in 
animals and was also found to have a low 
toxicity in animal studies. In a clinical trial, 
Gibbs et al' found that 50 percent of their 
patients were either seizure-free or greatly 
improved with the use of this drug. They 
noted improvement in 33 percent of the pa- 
tients with grand mal, in 46 percent with 
petit mal and in 50 percent with psychomo- 
tor seizures. Thus this drug gave promise 
of being of value in the control of all types 
of seizures and particularly those of the 
psychomotor type. 


With the reported experience of Gibbs as 
a background, we have had occasion to eval- 
uate this drug in a fairly large series of 
cases with seizures of all types. 


Method 


Phenylacetylurea was administered to 88 
patients with all types of seizures for pe- 
riods ranging from 2 weeks to 17 months. 
With few exceptions, most of the patients 
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who received phenurone were those whose 
seizures were uncontrolled by the estab- 
lished anticonvulsants and in most cases the 
phenurone was added to the medication that 
the patient was already taking. The daily 
dosage of phenurone varied from 0.5 to 6.0 
grams with an average of 2.5 grams. 


The patients were followed at one to four 
week intervals. Complete blood counts were 
done routinely and liver function tests were 
carried out in a number of the cases. 


Results 


This compound was given to 63 of the 88 
patients for a sufficiently long period to 
evaluate its anticonvulsive activity. The an- 
ticonvulsant effect could not be determined 
in the remaining 25 patients because pro- 
longed administration of the drug was pre- 
vented by the appearance of toxic reactions 
or because follow-up data were inadequate 
or unreliable. In none of the cases were 
the attacks completely controlled. They 
were reduced in frequency in 20 patients 
(32 percent) and unchanged in the remain- 
ing 43 (68 percent) (Table 1). 


TABLE 1 


Effect of Phenylacetylurea on Frequency of 
of Convulsive Seizures 


Results of Therapy Number of Percent 
Patients 
Completely controlled ................... 0 0 
Reduced in frequency ....................:- 20 32 
HMrequency unchanged ...................... 43 68 


Forty-nine patients had grand mal seiz- 
ures. In this group 22 percent were im- 
proved and 78 percent showed no change. 
Twenty-five patients had petit mal attacks 
and of this group 32 percent showed some 
reduction in the frequency of their seizures 
and 68 percent were unimproved. Twelve 
patients had psychomotor seizures. In only 
17 percent was there any improvement 
noted and in the remaining 83 percent there 
was no change (Table 2). 
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TABLE 2 
Effect of Phenylacetylurea on Frequency of 
Specific Types of Seizures 


Type of No. of Completely Improved Not 
Seizure Cases Controlled Improved 
Grand mal 49 0 22% 78% 
Petit mal 25 0 32% 68% 
Psychomotor 12 0 17% 83% 


A reliable indication of the value of any 
new drug is the willingness of the patient 
to continue taking the compound over a long 
period of time. Initially phenurone was 
given to 88 patients. Over the 114 year pe- 
riod during which these patients have been 
followed only 12 (14 percent) are still tak- 
ing the drug. The remaining 76 (86 per- 
cent) have discontinued the medication be- 
cause of ineffectiveness, toxic effects or lack 
of cooperation (Table 3). 


TABLE 3 
Use of Phenylacetylurea Over 114 Year 
Period 
No. of Per 
Patients Cent 
Total number of patients initially 
Started On Grup ...............005.c.cse0ss0ese 88 100 
BRIS ACARANNN © 55655282 eco sec ncssaseteseeseoeeeese 76 86 
COLT TID 2 (eRe eee annem eee 12 14 
Toxic Effects 


Gibbs and his co-workers’ concluded that 
phenurone was a drug of low toxicity al- 
though exaggeration of personality distur- 
bances was found in 20 percent and ano- 
rexia in 12.5 percent of their patients. They 
also noted that one patient developed jaun- 
dice while on phenurone. Watson’ in a re- 
cent review of epilepsy mentions 2 cases of 
jaundice with death in one, one case with 
increased urinary urobilinogen, and several 
cases with skin rash and fever. He also re- 
emphasized the occurrence of personality 
disorders. Forster and Frankel’ recently 
reported a case that developed an unusual 
insensitivity to pain while on phenurone. 

Of our 88 patients to whom this drug was 
given the appearance of side effects could 
be evaluated in 71. Forty-four of these 71 
cases (62 percent) developed side effects at 
some time during their course of treatment. 
In 24 patients (34 percent) these toxic ef- 
fects were of sufficient severity to necessi- 
tate discontinuing the drug. The appear- 
ance of these side effects was noted as early 
as one week after the onset of medication 
and on doses as low as 0.5 grams daily but in 
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some cases appeared after months of treat. 
ment. 

The side effects noted in our patients aye 
summarized in Table 4. Gastro-intesting) 
disturbances occurred in 17 patients ang 
were severe enough in 11 to necessitate dis. 
continuing the drug. These included ano. 
rexia, nausea, vomiting, abdominal cramps, 
and diarrhea. Drowsiness occurred in 11 of 
the patients and unsteadiness in 8. Ryj. 
dence of liver dysfunction was seen in 7 pa. 
tients. 
these patients because of the appearance of 
jaundice. Liver function tests were done ip 
14 patients. In each case a cephalin floccy. 
lation and a thymol turbidity test were 
done. In 5 of these 14 patients (36 percent) 
these tests showed some abnormality. In2 
patients both tests were positive, in another 
2 the thymol turbidity test was positive and 
in one case the cephalin flocculation test was 
positive. 

Personality disturbances were noted in § 
patients and in 5 these were sufficiently se. 
vere so that the drug was discontinued, 
These disturbances included one psychosis, 
3 depressions and 2 cases in whom previous 
personality disorders were exaggerated. 


TABLE 4 
Incidence of Toxic Effects with Use of 
Phenylacetylurea 

Toxic Effect No. of Patients Percent 
Gastro-intestinal disturbances ...... a beg 24 
CEL OY SUC <j I ne oe ne a Ea 15 
MOTABUBAGITICSS seis coesesiesse is esavavessovconnee 9 11 
PAVED GYSIUNCTION «...2..5.06.056.ss000000550. 7 10 

Liver function test 5 

Jaundice 2 
Personality disturbances ................ 6 9 
GUPAMRPOUS TABI: issccecccs00 ccesteecsoesseees 6 9 
Be PRUM UNS TAG ass, vs ensue dose sesenavivaanss= 4 6 
MOMIARNEE ISS 7 5 8005.5 Rares sac ecdes iy eaeoocnessdeees 3 4 
DUT Se Cnn net ee na er 2 3 
Temperature deviation ...........000..... Z 3 
Ln Ce OS 112s Rae aS Sa eee ere 1 | 
GAATe MACNOMECNON: 6....50...5..052..052..00088 i i 
Total number of patients with side 

RIC are AEA oso the vite ee amneies 44 62 


A rash occurred in 6 patients with an ac- 
companying elevation of temperature in one. 
It was usually of the morbilliform type and 


occurred 7 to 17 days after the onset of | 


phenurone therapy. The medication was 
discontinued in 5 of these patients with a 
subsequent disappearance of the rash. In 


Phenurone was discontinued in 2 of | 
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the 6th case the drug was continued with a 
persistence of the rash, 

In only one case was there any depression 
of the white blood count. This was a pa- 
tient whose count dropped to 2900 after 2 
months of medication. After phenurone was 
discontinued the white blood count returned 


to 5100. 
Discussion 


A new anticonvulsant should fulfill cer- 
tain criteria to justify its use. It should 
have a high anticonvulsant effect, prefer- 
ably in all types of seizures and it should 
have a relatively low toxicity. 

At first examination, phenurone was 
thought to be such an anticonvulsant drug. 
In our group of patients only 32 percent 
showed any reduction in the frequency of 
their seizures and none of the patients were 
completely controlled. After 14% years of 
phenurone therapy, only 14 percent of all 
the patients started on this compound were 
still on it. In this series, phenurone was not 
particularly effective in any of the specific 
types of seizures, Only 2 out of the 12 pa- 
tients with psychomotor seizures showed 
any reduction in the frequency of their at- 
tacks. While admittedly this is a small 
group, it would seem to indicate that phen- 
urone is not an effective drug in psychomo- 
tor epilepsy. Twenty-one of our patients 
had more than one type of seizure: 13 had 
grand mal and petit mal, 5 grand mal and 
psychomotor, and 3 grand mal, petit mal 
and psychomotor. In these 21 patients 7 
showed some reduction in the frequency of 
one type of seizure but only one case showed 
a reduction in the frequency of more than 
one type of seizure. It is of some interest 
to note that the 3 patients who had the com- 
bination of grand mal, petit mal and psycho- 
motro seizures failed to show a reduction in 
the frequency of any of these seizures while 
on phenurone therapy. 

Phenurone produced side effects in 62 per- 
cent of our patients. These toxic effects va- 
ried as to type and severity. While minor 
gastrointestinal symptoms were most fre- 
quent, the most disturbing toxic effect was 
that due to disturbance of the function of 
the liver. Seven out of 71 patients (10 per- 
cent) showed some evidence of liver dys- 
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function, Two patients developed jaundice 
and 5 showed some abnormality in liver 
function tests. The rather high incidence 
of possible liver dysfunction would create 
some difficulty in the use of phenurone as a 
practical anticonvulsant for it would neces- 
sitate frequent routine checks of liver func- 
tion. 

In the trial of a new drug the appearance 
of an anemia or particularly a leucopenia is 
always an alarming sign. In our series one 
case showed a drop in the white blood count 
to 2900 while on phenurone therapy. This 
patient was concomitantly on dilantin and 
phenobarbital and had never received any 
other anticonvulsant medication. With the 
discontinuance of phenurone the white blood 
count promptly returned to normal. 

Summary and Conclusions 

A new anticonvulsant, phenylacetylurea 
(phenurone) was given a clinical trial in 88 
patients. Its therapeutic effect could be de- 
termined in 63 patients. In none of these 
cases were the seizures completely con- 
trolled and in only 32 percent was there any 
reduction in the frequency of the seizures. 
It was not found to be especially effective in 
any one particular type of seizure. 

The toxic effects of this drug could be de- 
termined in 71 patients. Such effects ap- 
peared in 62 percent of this group and led 
to discontinuance in 34 percent. Gastro-in- 
testinal disturbances were the most fre- 
quent and evidences of liver dysfunction 
were the most alarming. One patient de- 
veloped a leucopenia while on phenurone. 

While phenurone has some anticonvul- 
sant activity, it is not superior to the es- 
tablished anticonvulsants. In addition the 
high percentage of toxic effects limits its 


usefulness. 
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Psychotherapy in the Epileptic Patient 
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Cincinnati, Ohio 


Progress in the therapy of the convulsive 
disorders represents one of the major ad- 
vances in medicine in recent decades, This 
hassofar been accomplished largely through 
the use of anti-convulsant medication oper- 
ative procedures, and electro-neurophysio- 
logical research. Also, especially in the 
“idiopathic” or “genuine” epilepsies, and to 
some extent in the “symptomatic” epilep- 
sies, interest in the emotional aspects of the 
illness has contributed to effective clinical 
management. The dysrhythmias measured 
in the electroencephalogram are thought to 
be evidence of a disturbance of the integra- 
tive capacity of cortical activity which in 
turn has usually been considered to be in- 
herited. In another communication, Led- 
erer, Rosenbaum and Higgins' discuss more 
fully the spheres in which psychosomatic 
factors might be thought to operate. These 
are: the possible role of a primary emotional 
causation of the electrical dysrhythmia; the 
possible emotional precipitation of seizures 
preconditioned by underlying dysfunction; 
and the modifications in general life adjust- 
ment and emotional integration in response 
to exhibiting convulsions. 


In practically every article appearing in 
the recent literature, some reference is made 
to the advisability and importance of deal- 
ing with the psychiatric aspects of the case. 
This may range from simple statements to 
that effect (W. G. Lennox;* Rosenman and 
Aring*) to more elaborate psychodynamic 
formulations of individual cases.*-° Almost 
all attempt to suggest general therapeutic 
principles as evolved from the individual 
treatment experiences. Davidoff et al,’° in 
a more thorough manner demonstrate the 
need for the combination of latitude and 
flexibility in a successful handling of the 
epileptic with the consideration of psycho- 
dynamic principles. Cobb,'' in a review of 
46 cases was able to demonstrate that when 
psychotherapy beyond a certain minimum of 
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about fifteen interviews was used as part 
of a treatment program, there was an im. 
provement in seizure frequency and psycho. 
logical adjustment in 67 percent. Even 
those, who such as Bridge’’ feel that per. 
sonality disturbances form a central cause 





in a “very small percentage of cases” algo | 


point out that “the major handicap—was | 
found not to be the seizures themselves— | 


but the personality disorders.” 


From these various sources, then, one can 
see the essential unanimity of the opinion 
that treatment of the emotional sickness 
should be included in the overall manage. 
ment. It is not the purpose of this paper to 
suggest that this has not been done, because 
it is obvious to all that psychotherapy in one 
form or another has been applied to most 
epileptics. For example, it is the almost 
universal practise to help the epileptic to 
accept his illness, and to make the neces. 


sary adjustments to chronic medication and | 


the limitation of certain activities. An at- 
tempt obviously must be made to aid the 


patient to adjust to a life in which the pos. | 


sibility of a convulsion is always potentially 
present. The difficulty encountered, how- 
ever, is that for some individuals these ap- 
parently simple goals are not easily at- 
tained, For others, the accepting of, and 
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the “adjustment” to the illness may result | 


in a neurotic chronic invalidism more re- 
strictive than the epilepsy. One of the aims 
of this communication is to serve as a re 
minder that the use of psychotherapy in 
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the epileptic should be approached with as | 


an encompassing point of view as in any 
problem of human emotions. The range of 
available psychotherapeutic techniques is 
wide and the selection of the type has de- 
pended largely on the interest of the phy- 
sician rather than the need of the patient. 


With this as the starting-point, the nature | 


of the psychotherapy has often been most 
haphazard: too limited in many cases; to0 
advanced in others. Perhaps for this reason, 
maiy patients who could benefit from it are 
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peing deprived of adequate psychiatric 
treatment as an adjunct to the somatic 
methods of therapy already being applied. 


In the past few years, much effort and 
thought has gone into solving the problem 
of how to make dynamic psychotherapy 
more available to a larger number of people. 
One of the fruits of these efforts has been 
the re-emphasis of the simple principle that 
a psychotherapeutic approach to a certain 
depth in one patient may be wholly inap- 
propriate for another. Some techniques are 
available to and applicable by all physicians; 
some should be reserved for the specialist in 
psychotherapy. These principles have re- 
cently been put into practical form by Le- 
vine.’ A restatement of this formulation, 
with emphasis on those points which it is 
hoped to demonstrate by the cases below is 
as follows. Direct psychotherapy can be 
classified into Suppressive, Supportive, Re- 
lationship, and Expressive types. The first 
is of no particular value for the problem un- 
der discussion. Supportive therapy can be 
thought of chiefly as the therapist’s adopt- 
ing of a friendly, strong, reassuring, guiding 
leadership with encouragement of various 
cutlets such as hobbies, jobs, social inter- 
ests, et cetera. It includes symptomatic 
medication and removal of external stress. 
Few interpretations to the patient are made 
use of, and these of a superficial nature. Ra- 
ther, stress is laid on such procedures as 
reassurance, persuasion, suggestion, and 
universalization. It is indicated in those 
undergoing temporary stress, those who re- 
quire only slight aid in adjustment, or those 
who are too emotionally sick for more deep- 
going forms. In that type called Relation- 
ship therapy, the course is usually more 
prolonged with the eventual goal of some 
maturation on the part of the patient. 
Healthy identification with the therapist is 
encouraged and the having of a “corrective 
emotional experience” is fostered. For ex- 
ample, if it is known that part of a patient’s 
psychopathological problem is based on a 
childhood relationship with a stern, critical, 
inconsistent father, then the opportunity for 
a corrective emotional experience will be 
present if the therapist maintains an oppo- 
site attitude of constancy, friendliness, help- 
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fulness. Another example of the meaning 
of this expression is offered in the second 
case below. In addition to these, this type 
also makes use of the techniques of sup- 
portive therapy as necessary. This type is 
indicated when a gradual maturing process 
portends good results or when again the pa- 
tient is too ill from the psychological point 
of view for expressive therapy. Transfer- 
ence phenomena, dreams, and defenses in 
the patient as they are presented during the 
course of therapy are not usually inter- 
preted. Instead, an understanding of them 
by the therapist guides him in manipulating 
the relationship. For example, they are used 
to help when to decide to avoid or foster the 
discussion of certain topics, or when to in- 
crease or decrease the frequency of inter- 
views. Expressive therapy goes further 
than the above, It has the goals of learning 
more by the patient himself of the deter- 
minants of the illness, and the increase of 
ego-capacity and strength. It is indicated 
especially when it does not appear that the 
methods of the other two types can be ex- 
pected to bring good results. This type can 
also be approached on several levels, and 
may extend from discussions of personal 
experiences not ordinarily discussed, up to 
and including formal psychoanalysis. To 
what level in which type of patient to direct 
one’s efforts is, and alweys will be, the core 
of the problem. It is stressed that the fol- 
lowing cases will be presented as being ex- 
amples of the type of patient for whom va- 
rious degrees or depths of approach are 
indicated, and not as specimens of thera- 
peutic triumph. The evidence that psycho- 
therapy is a valid adjunct in the handling of 
these patients already seems clear enough. 
How to apply it, is not. 

The first case is an example of supportive 


therapy. 
CASE REPORTS 


Case I: A.B. A 32 year old single white male 
clerical worker, since about the age of twenty, has 
been subject to periodic ‘‘spells,” the exact nature 
and frequency of which have been difficult to de- 
termine because of his solitary existence and his 
ineptness at self-observation. Some episodes are 
grand mal seizures and some are psychomotor 
equivalents with rage, bizarre and destructive be- 
havior. Several EEG tracings have been made. 
All show high-voltage 3 per second activity occur- 
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ring in bursts with some low-voltage slow waves. 
In one tracing, these were found only on the right, 
but in other recordings, findings have been bilateral. 


He is the fifth of six children and his past history 
includes severe sibling rivalry for the affection and 
support of the parents with much hostility among 
all the children from childhood on. There is no 
familial history of epilepsy or migraine. His mother 
was in the habit of dressing him as a girl when he 
was a child. At age thirteen, he suffered a trau- 
matic amputation of his right leg. <A year later, 
his mother died and he had to depend on his father 
for support. The father spent all the insurance 
money accumulated from the accident-compensa- 
tion and when this was gone ordered the patient 
to work. This was especially painful to him physi- 
cally since he had to take hard, unskilled work 
which with his new prosthesis irritated his stump. 
Conflict with the father increased over the years. 
At age twenty, he had the first of his seizures and 
was shortly admitted to the hospital. At that time, 
there was a history of irritability, slovenly beha- 
vior, excessive masturbation, restlessness, and 
night-time spells which in retrospect are thought 
to have been epileptic attacks. Epilepsy was not 
seriously considered until an EEG was done a few 
months later. The attacks did not return for six 
months after discharge when he had to be readmit- 
ted for the same symptoms as before. After that, 
he was placed on Dilantin and followed regularly 
at two-week to one month intervals gradually ex- 
tended to two month intervals, with very short 
interviews. This continued for about nine years, 
with one physician seeing him for the last four 
years. Toward the end of that time, in the midst 
of necessary changes of physicians, his contacts 
became less regular and his use of anti-convulsants 
became less routine. By the end of the time he was 
neither in contact with physicians nor using more 
than occasional phencbarbital. He began to have 
frequent psychomotor seizures with several grand 
mal convulsions and developed into a prolonged 
confusional state in the midst of which he was ar- 
rested for indecent exposure and subsequently sent 
to the Cincinnati General Hospital. In a few days, 
with reinstitution of medication, he cleared, al- 
though he was amnestic for the confused episodes. 
He remained markedly distrustful and irascible. 


A Rorschach record indicated poor ego-strength, 
distortion of thought processes, and inadequate 
identification and he was thought to be bordering 
on a psychotic break. This coincided with the clin- 
ical impression. Since that time, he has been seen 
at regular biweekly intervals and kept on Dilantin 
without any difficulty. Interviews have consisted 
chiefly of friendly conversation about his job and 
his interests in coaching baseball. The therapist 
has successfully adopted the role of a warm, whol- 
ly-supporting, non-critical and giving person. A 
new prosthetic leg was obtained through the state 
rehabilitation agency. Outside interests have been 
successfully encouraged. Reassurance by means of 


144 





May 


universalizations have been given freely. His own 
defenses, chief among which is mild hostility, have 
been supported. Discussions of the psychodynam. 
ics of situations and ideas have been eschewed, At 
the present time, he is happily adjusted at Work 
and at his place of residence. He has had no fy. 
ther attacks. 


Discussion of Case I: The clinical impres- 
sion, supported by the findings of the pro. 
jective psychological testing indicated that 
more deep-going therapy would be likely 
chiefly to serve only the purpose of destroy. 
ing this man’s remaining defenses and prob. 
ably of throwing him into a frank psychosis, 
Satisfaction of his dependent needs, based 
on childhood deprivation, was deemed im. 
portant. Also supporting the decision for 
supportive methods was the observation 
that he had done well previously under such 
a regimen until it was unavailable. This 
type of handling is open to use by all phy. 
sicians, and is probably the type in widest 
use. The methods in it do not have to be 
confined to Support but at times are applied 
in the other types. 

The following case is an example of rela- 
tionship therapy. 


Case II: C.D. <A 29 year old married colored 
female has been followed sporadically for eleven 
years in the neurology and psychiatric clinics of 
the Cincinnati General Hospital with the diagnosis 
of idiopathic epilepsy. There is the questionable 
relationship of the onset of grand mal and psycho- 
motor seizures to a head-injury at the age of fif- 
teen. EEG has demonstrated on several occasions, 
fast high-voltage spikes ending in 3-5 per second 
frequency. There have been frequent references in 
the hospital chart to her negativism and in recent 
years to “deteriorated” behavior, with recommenda- 
tions for institutionalization in the state hospital 
for epileptics. 

She is the second of five children, having one sis- 
ter seven years older and two younger sisters and 
a brother. Her father was greatly disappointed at 
her birth, having wanted a boy. Throughout her 
childhood, she was encouraged to pursue masculine 
activities by him and became widely known as 4 
“tomboy,” which reputation persisted through ado- 
lescence. As she grew older, she preferred mascu- 
line jobs such as motorcycle-driving and automo- 
bile-painting, and was active in athletics, becoming 
especially proficient in tennis and swimming. She 
was married for the first time at thirteen, but de- 
nied sexual contact with her husband who was two 
years older than she. They never lived together. 
The menarche occurred at 15 and was a frightening 
experience. At age fifteen and six months, she had 
her first seizure. She was divorced at sixteen, and 
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married again to her present husband at 18. There 
have been many separations. It was learned from 
the husband that she had many seizures directly 
related to sexual intercourse. 

During her clinic registry, she was most sporadic 
in attendance and lax about medication. Her sul- 
lenness and negativism were frequently commented 
on. In 1947 she was admitted to the hospital be- 
cause of a story of auditory hallucinations, but was 
discharged When institutionalization was refused. 
Throughout this time. in addition to the confused 
mental state, she was having from four to sixteen 
seizures per month. After that, she was lost track 
of for a few months, until she was again referred 
to the Psychiatry Clinic because she was thought 
to be “deteriorated.” She was not working, but 
was living alone, supported by a man who intends 
to marry her when she is divorced from her present 
husband who is in jail. She was glad to be away 
from this man who maltreated her physically, and 
showed some beginning acceptance of a feminine, 
dependent role with her paramour. Attacks were 
occurring about four to eight times a month. After 
the initial interview, it was possible to formulate 
that the important dynamics in her personality were 
involved with masculine protest and inability to ac- 
cept femininity. These were connected with de- 
fensive hostility toward men to ward off harm and 
rejection which she had grown to expect from them 
through experiences with her father, paramours, 
and even with various physicians who had been dis- 
couraged by her “deteriorated” aspects. These dy- 
namics and violent sibling-rivalry conflicts with 
fears of her own hostility were found to be very 
suggestively connected with individual seizures. 
Rorschach examination bore out these feelings and 
indicated poor ego-synthetic functions. 


Discussion of Case II: With the patient a 
strong relationship type of therapy was pro- 
jected and carried out. The decision was 
based on the lack of effectiveness of sup- 
portive therapy and because of the impres- 
sion that a gradual maturing process might 
be hoped for in this woman via a corrective 
emotional experience of contact with a man 
in a non-seductive, non-threatening, and ac- 
cepting atmosphere. A sexual transference 
rapidly developed but was worked through 
to the desired one in which the therapist 
might represent the good parent or sibling. 
Support has been offered in the way of en- 
couragement of her outside interests and 
provision of employment aid by the state 
rehabilitation bureau, The attack-situations 
and her inter-personal relationships and her 
dreams are regularly discussed by her. Af- 
ter the first few interviews when the dynam- 
ics were under evaluation, none of these has 
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been probed and no interpretations were 
made. The transference is not interpreted 
except when some superficial remarks are 
necessary to remove some of the tension 
connected with occasional sexual feelings. 
The material is made use of by the therapist 
only as indications for some change of atti- 
tude for the maintenance of the good rela- 
tionship. For example, at one time, dreams 
and other transference manifestations sug- 
gested fear of the therapist as a threatening 
figure. For a _ time, therefore, interview 
time and frequency were decreased and the 
topic of conversation led away from discus- 
sions of her siblings and from sexual mat- 
ters. The goal of the treatment is by the 
attitude of the therapist to obtain greater 
acceptance of femininity, and through the 
corrective emotional experience of the rela- 
tionship to reduce the need for the defensive 
hostilities to men. At the present time, she 
continues to have grand mal attacks and 
psychomotor seizures at the rate of four or 
five per month. 


Case III: W.T. A 8 year old single white male 
has had grand mal and petit mal seizures since the 
age of 14. On two different occasions EEG trac- 
ings have revealed abnormal findings consisting of 
random slow and flat-topped waves of 4-6 per sec- 
ond activity and typical spike and dome complexes. 
The physical and neurological and CSF examina- 
tions have been normal. The family history is neg- 
ative for epilepsy and migraine. Since shortly after 
the onset of his illness, he has been on anti-convul- 
sant medication and in recent years has been main- 
tained on Dilantin plus a small dose’of phenobar- 
bital at the hour of sleep. For one year he was on 
Tridione but this was discontinued because of its 
lack of effect. 


He first became known to the psychiatric service 
of the Cincinnati General Hospital when he was 
admitted to the ward because of rage outbursts 
which had been a problem for about a year. Epi- 
leptic seizures had begun about five years previ- 
ously. Other than the data recorded above, the sig- 
nificant history obtained at that time concerned his 
family relationships. He was one of four children, 
having a sister three years older and two brothers 
eight and three years younger. For the last, he 
expressed great resentment and envy. Toward his 
father he felt open hatred. Then, as at the present 
time, he lived in a small apartment with his mother, 
father, and two brothers. The sister was married. 
At the time of the hospitalization, commitment to 
the state hospital for epileptics was recommended 
but not accepted by the family. For the following 
eight years he was followed on a supportive basis 
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in the clinic with no extensive discussion of his 
emotional problems. His rage outbursts decreased 
but the grand mal attacks increased from one every 
two or three months to about one a week. In recent 
years, these again decreased to the former fre- 
quency. The petit mal attacks occurred from one 
to ten times a day. Except for a few months, dur- 
ing no part of this period did the patient work. 

In August 1948 the decision was made to inten- 
sify psychotherapy with the first goal in mind of 
learning more about the setting of the attacks. Su- 
perficially, he presented himself as a passive person. 
However, after the first few interviews, it was pos- 
sible to formulate the central conflicts as being at 
the genital level of psychosexual development, and 
involving feelings of masculine inadequacy and fear 
of competition. This formulation plus the clinical 
impression of ego-strength were corroborated in 
the projective psychological studies. Since the be- 
ginning of the more intensive therapy, he has kept 
a daily diary of his petit mal seizures. At first, the 

ettings seemed to be non-specific. The first clue 

gotten was that in the first month fully one-third 
of the attacks occurred while he was watching a 
pin-ball machine being played. It was clarified 
that at those times he identified strongly with the 
players, reaching a pitch of excitement when they 
were about to win. At that point, he would have a 
petit mal attack. The deeper connotations of his 
feelings were not gone into at that time. However, 
since then, he has had only a rare attack in that 
situation. From the beginning, the emotional set- 
tings of his attacks have been discerned by the 
technique of undirected discussion about his diary. 
Some of the settings remain undefined. For the 
large majority of the minor seizures, however, the 
following situations are those in which attacks oc- 
cur: 


(1) When having sexual thoughts or when in- 
volved in minor sexual play. Examples of this were 
seen during a love affair with a divorcee when he 
had repeated seizures while petting and necking. 
The unconscious ramifications of this involved fear 
of demonstration of sexual inadequacy from which 
failure he seemed to be protected by the occurrence 
of repeated spells. On a deeper level, he feared 
physical harm from sexual play. On a still deeper 
level, it developed that women represent mother to 
him and sexual success would mean punishment by 
his father. 


(2) When in situations which are anger-provok- 
ing but in which complete expression of his feelings 
is lacking. The most frequent examples of this 
have been detected in his contacts with his family. 
For example, one night on coming home for dinner, 
he found his place occupied at the table by one of 
his brothers. He was infuriated, said nothing and 
walked into the living room where he had a petit 
mal seizure. At other times, his annoying father 
would berate him severely for shaving too slowly, 
listening to the radio, et cetera. In the setting of 
a lack of expression of his resentment about this, a 
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petit mal seizure is frequent. Connecteg on a 
deeper level are strong feelings of inadequacy, 

(3) When called on to perform a@ job which he 
feels to be important and which he finds himsel; 
unable to do. In addition to the life-situations 
where this was first seen, a technique was op, 
trived to attempt to reproduce this kind of situa. 
tion experimentally. In the EEG lab, the patie, 
was given elaborate briefing about the “high jn. 
portance” of his cooperation in a “special test With 
extremely delicate equipment.” The idea was jp. 
stilled that his failure would mean the waste of 
four busy people’s time. In a control run one bury 
of spike and dome activity without a seizure was 
noted. After this, in the light of the above prepa. 
ration, he was called upon to begin rapidly to syp. 
tract 135 from 1000. With his inevitable failures, ph. 
was criticized severely, and in these periods, he haj 
four sustained bursts of spike and dome activity 
with clinical petit mal seizures. 

Grand mal attacks have occurred only thre 
times and always in the middle of the night afte 
suddenly awakening with a feeling of a need ty 
defecate. Unconsciously, this setting is related t 
conflict about watching sexual relations betwee, 
his parents in whose room he still sleeps. As q 
child he habitually listened to their sexual play and 
around the age of nine was witness to the com- 
plete act. The approach of incestuous desires to 
consciousness seems to be blotted out by the at. 
tack. 


Discussion of Case III: At the present 
time, after thirty therapeutic sessions, only 
a. slight, although definite decrease in the 
frequency of seizures has been noted. The 
main therapeutic goal with this man is the 
resolution of his conflicts centering about 
masculinity, the feelings of inadequacy, and 
the fear of competition. Unconsciously, 


there is the fear of being punished for at: | 


taining a mature goal, together with a de. 
structive concept of masculinity. The usual 
method of defense is that of a withdrawal as 
exemplified in a chronic manner by his 
avoiding employment and presumptively in 
an acute way by some of his seizures. As 
full use as possible has been made of the in- 
terpretations of dreams and_ transference 
phenomena and of his defenses which have 
taken the forms, chiefly, of hostility, isola- 


tion, repression, and occasional mild regres: | 


sion. Progress in the direction of the pa- 
tient’s obtaining insight into his unconscious 
mechanisms has been satisfactory. 


Conclusions 
As in the planning of any psychothera- 
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sion of the psychodynamics in force is nec- 
essary. The level of approach can then be 
decided upon always with the idea in mind 
of change if the clinical happenings indi- 
cate. This may sometimes mean a change 
from a more deep-going to a more superfi- 
cial type as well as in the opposite direction. 
As previously stated, the already widespread 
use of what has been called here supportive 
therapy is recognized, A variation and ex- 
tension of this, largely along educational 
lines, in the form of group therapy has been 
reported by Deutsch and Zimmerman." The 
yalue of social therapy has not been dis- 
cussed here but has been in other places, as 
by Lennox.'® This refers especially to the 
re-education of attitudes of the patient’s rel- 
atives and employers. 

It hardly need be emphasized that the use 
of psychotherapy does not mean the avoid- 
ing of necessary somatic methods of treat- 
ment. In some cases reported in the lite- 
erature, for example and most recently, in 
the case of Barker‘ it has been possible to 
control the seizures without drug therapy. 
For the most part, this does not seem a nec- 
essary goal. For many, the goal may be 
adjustment to the fact of having a chronic 
illness. For others, there might be more 
far-reaching goals involving various life ad- 
justments, as indicated in the cases reported 
here. It is reiterated that the needs of the 
patient should be the primary determinant 
of the therapy. 

In selected cases, the psychotherapeutic 
approach can almost always be expected to 
have the adjunct of contributing to the fun- 
damental understanding of the epileptic 
seizures from the psychologic point of view. 
It has not been in the sphere of this paper 
to attempt a bioanalysis of the convulsive 
seizures. Work along these lines progresses 
annually. Suggested for further reading in 
this aspect of the subject are the papers of 
those authors mentioned at the beginning. 

Summary 

Although there has been widespread 

agreement to the presence of emotional 
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problems of varying magnitudes in epilep- 
tics, there has been for the most part a 
haphazard application of psychotherapy in 
the overall treatment. There has been pre- 
sented a stratified concept of psychotherapy 
dependent on the needs of the individual 
case. They are, in progressing order of the 
depth of approach: Supportive, Relation- 
ship, and Expressive Therapy. Summaries 
of three cases have been given to illustrate 
a type of case for each level. 
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Prevention of Migraine Attacks by Dilantin Sodium 


L. G. ROWNTREE, M.D. and R. W. WAGGONER, M.D. 


Miami, Florida 


Dilantin staves off migraine attacks in 
many cases almost as effectively as it pre- 
vents convulsive seizures in epileptics. Evi- 
dence of this fact has been accruing during 
the past several years, during which time 
dilantin has been used by many patients 
with migraine attacks with considerable 
success. In order to be effective the drug 
must be taken regularly and in adequate 
quantity. The patient also should be warned 
to avoid foods or other allergic substances 
which have been known to precipitate at- 
tacks in the past. 


Case Report 


The patient is a woman in her early sixties, who 
suffered from both typical and atypical migraine 
attacks over many years. Her family history is 
not relevant, except that over a period of years, 
her mother suffered from violent headaches which 
would confine her to bed intermittently for a day 
or two at atime. These attacks were called “sick 
headaches.” The patient’s past and present history 
is not of significance. Repeated physical examina- 
tions failed to reveal any important pathology. 


The patient suffered her first migraine attack at 
the age of fifty. They were atypical in character, 
consisting of scotomata, usually as expanding cir- 
cles of concentric wavy lines with haziness of vi- 
sion. These were followed within a half hour by a 
peculiar abdominal discomfort, by apprehension and 
depression, and by unilateral headache, and later by 
nausea and violent vomiting, followed by sleep, from 
which the patient awoke free from headache, but 
completely exhausted. 


Gastrointestinal x-ray studies revealed a defect 
in the duodenum, variously interpreted as due to 
“pressure,” “adhesions,” or possibly to an “atypi- 
cal diverticulum.’ On the basis of the findings, a 
diagnosis was made of intermittent duodenitis and 
surgery undertaken in December 1934. At opera- 
tion, the surgeon found and removed a congenital 
veil which compressed both the duodenum and the 
gall bladder. Because of the deformity of the gall 
bladder, a cholecystectomy was done. The opera- 
tion, while helpful in the relief of the peculiar ab- 
dominal discomfort, failed to stop the headaches, 
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the patient suffering a violent attack prior to dig. 
missal from the hospital. 

in the ensuing years, the attacks became More 
frequent, more devastating and more typical— 
scotomata—throbbing unilateral headaches—violey 
nausea and vomiting. On one occasion, seven gych 
attacks occurred within a period of twelve days, 
ending in extreme prostration. Response to meqj. 
cation was notoriously poor—-to bromides, Salicy. 
lates and to ergotamine. Sensitivity to Chocolate 
was evident resulting in total abstinence. However, 
the attacks continued to come at frequent inter. 
vals and especially in periods of nervous stress gr 
strain of any kind. 

A diagnosis of migraine was made some fiye 
years ago, and the patient was placed on a trial of 
dilantin, 0.1 gram, three times a day, after meals, 
No electroencephalogram was done, however, be. 
cause opportunity for this type of investigation was 
not immediately available. 

Since the adoption of this regimen five years ago, 
the migraine has virtually disappeared. In this pa. 
tient, two attacks only have occurred during the 
last five year period; one in February 1947, cause 
unknown; and the second in 1948 during an attempt 
to abandon dilantin therapy, the dosage having been 
reduced to 0.1 gram, night and morning. On this 
regimen, the patient’s health is excellent, and no 
untoward effects of any kind have been noted from 
the use of dilantin. 


Discussion 


The rationale of this treatment is based 
upon the action of dilantin sodium in pa- 
tient’s who have abnormal electroencephalo- 
grams. In studying a large number of pa- 
tients with paroxysmal attacks of headache, 
it has been found that many of these pa- 
tients do have slow and spiky bursts, such 
as is seen in the grand mal wave pattern. 
When such findings are determined by the 
electroencephalogram, the benefit from so- 
dium dilantin is almost uniform, In situa- 
tions, however, where electroencephalogra- 
phy is not available, as in the above recorded 
case, dilantin therapy may very properly be 
used on a trial basis. 
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DISEASES OF THE NERVOUS SYSTEM 


Neurological Clinical Pathological Conference 
of the 
Cincinnati General Hospital 


CHARLES D. ARING, M.D., Editor 
Case No. JH U-18407 


Presentation 


A 55-year-old, white housewife entered 
the hospital June 26, 1949 because of severe 
headache. The past history was essentially 
normal. Ten weeks previous to admission 
the patient had struck the left side of her 
forehead against the edge of a table. Be- 
sides the brief pain this did not affect her. 
About a week later a drawing sensation be- 
hind the left eye appeared suddenly, It 
persisted and increased in severity to be- 
come a severe pain in and about the left 
orbit, behind the left ear and in back of the 
neck. The left eyeball itself was sensitive 
to pressure. Five to six weeks prior to ad- 
mission, drooping of the left eyelid was 
noted, and diplopia appeared if the eye was 
held open. Nausea with vomiting had been 
present occasionally since the onset of the 
symptoms, and she had lost 10 to 15 pounds 
by the time she was admitted to the hos- 
pital. 

She was studied at another hospital from 
June 6 to 16, 1949, where a lumbar puncture 
revealed an initial pressure of 80 mm. with 
“a few” red blood cells, protein of 28 mg.% 
and a negative Wassermann and gold curve. 
Skull x-rays were normal. An arteriogram 
obtained by injection of radio-opaque sub- 
stance in the left internal carotid artery on 
June 18, 1949 revealed no abnormalities. 
Procaine block of the left supraorbital nerve 
did not affect the pain. 

On June 26, 1949 the temperature was 


| 986 degrees F, pulse rate 84, and respira- 


tory rate 21. The blood pressure was 
145/105. The patient was well developed 
but acutely distressed due to headache. Ab- 
normal findings were limited to neurological 
examination, which revealed extreme ptosis 
of the left lid, and the left eye rested in a 
lateral position. The left pupil was widely 
dilated and did not react to light. The eye 
grounds on either side revealed thickened 
arteries only. Slight hypalgesia on the left 


forehead was the only additional finding. 

Hemogram, urine, and blood serological 
tests were normal. Lumbar puncture on the 
fifth hospital day revealed an initial pres- 
sure of 120 mm. On removal of 10 cc. the 
pressure fell to zero. The fluid was clear 
and colorless and contained 40 lymphocytes 
and 1 red blood cell perc mm. The protein 
was 32 mg.%, Wassermann and gold curve 
negative. On the 13th day the cerebrospinal 
fluid contained 27 lymphocytes and 50 red 
cells with 22 mg.% of protein, 95 mg. sugar, 
and 732 mg. chlorides. Cerebrospinal fluid 
culture was negative. An electroencephalo- 
gram was reported as normal. Roentgen 
studies of the upper gastrointestinal tract, 
colon, chest and orbits were normal. 

On the 9th hospital day she complained 
of blindness and of numbness of the left 
arm, but these symptoms had disappeared 
by the time she was examined by a doctor. 
A similar episode occurred on the 10th day, 
followed by temporary disorientation. Two 
days later difficulty in speech and weakness 
and some atrophy of the right side of the 
tongue were noted, and also bilaterally re- 
duced hearing, On the 18th day she com- 
plained of roaring in both ears, especially 
on the left, and also that she was having 
some difficulty in swallowing. On the 23rd 
day her speech was thought to be worse. 
Difficulty in swallowing increased and there 
was stiffness of the neck. At this time the 
hand muscles were thought to show some 
atrophy, especially on the left. On the 30th 
day her temperature rose to 103.6 degrees F 
with signs of pneumonia at the right base. 
On the 33rd day she became disoriented 
and showed peripheral paralysis of the right 
side of the face. She expired on the 33rd 
hospital day. 

Differential Diagnosis 

Dr, Clifford McIntyre: The onset in this 
case suggests several neurological! condi- 
tions of traumatic etiology. Trauma in the 
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region of the forehead and eye is of special 
neurological significance because of the cir- 
culatory distribution to this region and the 
anastomotic connections with the venous 
sinuses, nasal passages, or from the skin 
which would promote thrombophlebitis in 
the cavernous sinus lying behind the eye, 
via the ophthalmic vein or the pterygoid 
plexus. 


Trauma, however slight, has been known 
to produce subdural bleeding which in time 
organizes into a clot that becomes absorb- 
ent of cerebrospinal fluid, thereby forming 
a mass fluctuating in size within the cranial 
cavity. Epidural bleeding may occur due 
to rupture of the middle meningeal artery 
or the spheno-parietal sinus of Trolard, and 
an epidural clot will result with its charac- 
teristic symptomatology of unconsciousness 
followed by a lucid interval and subsequent 
unconsciousness. Also, trauma may produce 
rupture of more deeply situated vessels such 
as the arteries supplying the circle of Willis 
and its tributaries, with the development of 
a fistulous connection between artery and 
one of the venous sinuses. 


In this case a septic embolus involving the 
cavernous sinus is rendered unlikely be- 
cause of the absence of the general symp- 
tomatology of sepsis such as fever, chills, 
and leucocytosis. The subsequent lack of 
extension of the thrombophlebitis to other 
structures such as the basilar sinus and 
contralateral cavernous sinus, also militates 
against the invoking of sepsis as the cause 
of this patient’s illness. Cavernous sinus 
thrombosis is accompanied by scleral infec- 
tion, chemosis, and in many cases papille- 
dema, none of which were present in this 
case. 


A subdural hematoma of sufficient size to 
cause third nerve compression would result 
in clouding of consciousness which would 
have progressed to coma without the remis- 
sion, which we may infer occurred when the 
patient was discharged from the first hos- 
pital, The cerebrospinal fluid findings with 
lack of increase in pressure and protein and 
of xanthochromia are further evidence 
against subdural hematoma. The long course 
of the illness and lack of rapid progression 
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to unconsciousness makes the diagnosis of 
epidural clot virtually impossible. 

An arteriovenous fistula in the intereay. 
ernous portion of the internal carotid artery 
is more likely especially in view of the char. 
acter of the pain retro-orbitally, drawing jy 
nature, and the tenderness of the globe of 
the eye upon pressure. One would believe 
however, that the introduction of radio. 
opaque substance into the left internal caro. 
tid artery would reveal the fistula by filter. 
ing into the venous system and filling the 





periorbital veins. A fistula has always been | 


thought to produce a pulsating exophthal. 
mos, but this would depend upon its size, 4 
complete ophthalmoplegia, externa and jn. 


terna, would be more probable rather than | 


the single involvement of the third nerve 
with sparing of the fourth and sixth nerves, 

The physicians who studied the case at 
the first hospital were thinking of a blood 
vessel lesion when they injected radio. 
opaque material into the left internal caro- 
tid artery. They had been alerted to the 
possibility of rupture of a blood vessel 
(probably on the basis of ectasia) by the 
presence of blood in the cerebrospinal fluid, 


The third nerve lies in continguity with the 


internal carotid artery in the cavernous por- 
tion of the artery as does the Gasserian 
ganglion and the three divisions of the fifth 
nerve, The anterior segment of the inter- 
cavernous portion of the internal carotid 
artery is intimate with the ophthalmic di- 
vision of the fifth nerve. Following the pa- 
tient’s second admission to the hospital, 
hypalgesia over the distribution of this 
nerve, as well as pain in this area was a 
feature of her case. 


A saccular aneurysm of the intracranial 


portion of the internal carotid artery could | 


well have caused the initial symptoms, but 
could not have been responsible for some 
of the later findings even if it assumed great 
size, without pressing upon the cerebral 
peduncles and leading to hemiparetic signs 


on the contralateral half of the body. Sac- | 


cular aneurysms of other vessels such as 


the anterior cerebral, anterior communicat- | 


ing, middle cerebral, and posterior commu- 











nicating could not lead to a picture of this | 


type. Notable are the absence of convul- 
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sions, aphasia, hemiplegia, and other corti- 
cal symptoms. The pain and hypesthesia 
of the ophthalmic division of the fifth nerve 
seem to rule out a saccular aneurysm of the 
posterior cerebral artery. 


The transitory nature of the blindness oc- 
curring on the ninth and tenth days sug- 
gests intermittent pressure on the chiasm 
which transmits sight from both eyes, or 
an interruption to the circulation of both 
osterior cerebral arteries supplying the oc- 
cipital lobes of the brain. Concurrent dis- 
orientation also is evidence of circulatory 
failure, in this case to the dominant hemi- 
sphere. The numbness of the left hand 
points, however, to the opposite hemisphere. 
Therefore, the lesion seems to be involving 
a larger area than previously. Later when 
the right side of the tongue and the right 
side of the face are involved, the extension 
of the process is confirmed for bulbar and 
medullary structures have now been af- 
fected. Roaring in the ears and difficulty 
in swallowing also point to involvement of 
pontine and medullary structures. 


When finally atrophy of the hands is 
noted, the focus of localization is shifted to 
the cervical cord region. Fibrillation was 
not noted; this would have fixed the lesion 
in the anterior horn cells of the cervical en- 
largement of the cord. Otherwise, one must 
weigh hand muscle atrophy as a possible 
concomitant of marasmus. 


Again the medullary, pontine and mid- 
brain localization of the disease, plus the 
transient blindness, suggest another condi- 
tion, namely a diffuse, fusiform enlargement 
of the basilar artery, such as the type of 
lesion which occurs in patients of the ar- 
teriosclerotic age group. These patients 
have been found to have enlargements of 
the basilar artery which produces an S- 
shaped deformity, usually extending to the 
left side, and sometimes pressing upon the 
brain stem or on cranial nerves as they exit 
from the brainstem. The posterior cerebral 
arteries which are continuations of the basi- 
lar artery can be involved in the process, 
which can produce thrombosis or rupture. 
One finds, however, in these cases, the pres- 
ence of one or two cranial nerve palsies, but 
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not the extensive involvement of many cra- 
nial nerves as seen in this case. 

The cerebrospinal fluid findings initially 
alerted the physicians to the possibility of 
bleeding. Later the pleocytosis suggested 
inflammation of the meninges and central 
nervous system. The protein shifted from 
low to high values and back again to low. 
Perhaps this occurred in response to bleed- 
ing into the cerebrospinal fluid. The pre- 
dominance of motor neurological signs, the 
presence of atrophy, the diffuseness of the 
lesion, and the presence of inflammation 
brings into light the possibility of a virus 
disease of the nervous system; either polio- 
myelitis confined to the brainstem and cer- 
vical cord, or encephalitis lethargica which 
characteristically begins in the periaque- 
ductal region and involves the third nerve 
early in its course. 


Poliomyelitis, when it involves the bulb, 
tends to produce sudden respiratory failure, 
or runs a more protracted chronic course 
than evidenced in this case. The various 
sensory phenomena such as tinnitus, blind- 
ness, and numbness are unlikely companions 
of poliomyelitis. Therefore, the only strong 
arguments for poliomyelitis are the per- 
sistent pleocytosis and predominantly mo- 
tor signs, 

Encephalitis lethargica, true enough, of- 
ten produces an increase in the cerebrospinal 
fluid sugar content such as we find in this 
case; but it would be most unusual to see 
this disease without fever. In fact it would 
be most unusual to see a case of encephalitis 
lethargica, for this diagnosis is most often 
incorrect when made at a pathological con- 
ference. 


The progress of this disease from the base 
of the brain where the second and third 
nerves were involved, down through the 
brain stem to the cord region in a caudad 
type of progression, is also suggestive of a 
neoplastic process such as a meningioma en 
plaque which has caught cranial and spinal 
nerves, or a sarcomatosis of the leptomenin- 
ges—hence the symptoms referable to the 
cranial nerves II, III, V, VII, VIII, IX, X, 
XII, and C5-8 and T-1, A retropharyngeal or 
nasopharyngeal tumor metastasizes rather 
commonly to the base of the brain. It may 
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manifest itself by a cranial nerve palsy. The 
so-called Shminke tumor or transition cell 
carcinoma of the nasopharynx enters the 
cranial cavity via one of the many foramina 
or by direct extension through the thinned 
floor of the skull. Thence it spreads over 
the base of the brain and picks off the cra- 
nial nerves progressively. Rarely if at all, 
does it invade the spinal nerves and quite 
often it metastasizes to cervical lymph 
nodes. This case should have been worked 
up completely from an _ otolarnygological 
standpoint with visualization of the naso- 
pharynx, 

Another feature of vascular disease, such 
as a sacular aneurysm, which might explain 
the cerebral and diffuse brain stem lesions, 
is the tendency of such aneurysms to be- 
come thrombosed and to split off emboli 
into the circulation which may cause widely 
disseminated symptoms. A thrombosis of 
the basilar artery has been known to affect 
the whole brain stem from the level of the 
third to the twelfth cranial nerves, but there 
would be many concomitant crossed pyra- 
midal tract signs and sensory deficits over 
the trunk and extremities. One peculiar af- 
fliction of the brain stem should be men- 
tioned, namely glioblastosis. This is a neo- 
plastic process which does not enlarge into 
a distinct mass, but rather infiltrates the 
intercellular spaces between cells and path- 
ways within the central nervous system. 
Presumably the neural elements are de- 
stroyed by local pressure. Such cases of 
glioblastosis may show signs of dysfunc- 
tion from one end of the brain stem to the 
other. The course of this condition is pro- 
tracted, and it would be unusual to find a 
pleocytosis. 


Other conditions that suggest themselves, 
especially at the onset of the patient’s dis- 
ease, are meningioma of the lesser wing of 
the sphenoid bone or the tuberculum sellae, 
or a tuberculoma of the left cerebral ped- 
uncle. The subsequent course again tends 
to divert one’s attention from these diag- 
noses, 

Finally, there appears to be only one syn- 
drome which is not eliminated by the proto- 
col evidence. This is the syndrome of the 
basal meninges, which consists of progres- 
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sive cranial nerve palsies, usually bilatera) 
but often asymmetrical. In the later Stages 
of the disease, cervical rigidity and pyrexia 
are present, and the clinical picture rege. 
bles tuberculous meningitis. Such neo. 
plasms as sarcomas, melanosarcomas, me. 
dulloblastomas, meningiomas en plaque, anq 
metastatic carcinomas cause this syndrome. 
A sheet of neoplastic tissue could thusly 
strangulate cranial and_ spinal nerves 
throughout the length of the neuraxis. The 
cerebrospinal protein content is usually ele. 
vated in these conditions, beyond the levels 
indicated here. A careful microscopist can 
find large macrophages, tumor cells with 
mitotic figures, melanin containing cells, or 
other oncological evidence in the cerebro. 
spinal fluid. Perhaps these elements were 
counted as lymphocytes in this case. 

Dr, Charles D. Aring: Id like to reiterate 
the final point made by Dr. McIntyre. A re. 
liable examination of the cerebrospinal fluid 
is a most comforting factor in neurological 
diagnosis and where this is unreliable, one 
is sorely tried indeed. Some persons pwr. 
port to believe that they can look at an u.- 
stained specimen of the fluid and tell the 
type cells. I can assure you that this is not 
the case. Here we know that the cells were 
stained and the evidence is good that they 
were lymphocytes. 

Most of the students agreed with Dr. Mc- 
{ntyre’s localization; however, some of them 
thought that there was an intramedullary 
lesion. 


Dr, Milton Rosenbaum: I think this case 
brings up the point we see so often in neu- 
rology, head injury as a red herring. As an 
example there is hardly an epileptic who 
doesn’t start off with a head injury. This 
doesn’t mean that head injuries are to be 
ignored, rather it is manifest that persons 
with neurological disease are more prone to 
be injured. 

Dr. Daniel Osher: This woman was seen 
first by an otolaryngologist because of pos- 
sible sinus trouble. He did a complete ex- 
amination including caloric examination and 
found nothing abnormal. When I saw her 
several weeks after onset, she had a mini- 
mal, partial, left third nerve palsy with pain 
over the left eye. She had bumped her fore- 
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pead on a table at the site of the left supra- 
orbital nerve. While she was in the office 
that first day, I injected the left supraor- 
pital nerve just as a matter of diagnosis. 
she was not relieved, which gave further 
evidence that the pain was originating inside 
of the skull. 

She was admitted to St. Mary’s Hospital. 
Thinking she had an aneurysm we did an 
arteriogram in which we got excellent vis- 
ualization of the internal carotid, middle 
cerebral and anterior cerebral arteries but 
not of the posterior cerebral artery. 

During her course in the hospital we kept 
watching for signs of intramedullary in- 
volvement. She never developed any long 
tract signs. The cranial nerve signs devel- 
oped sequentially as has been noted. I was 
never impressed with the atrophy in her 
hands; she wasn’t eating much, and I think 
it was a matter of malnutrition. I saw her 
on several occasions after the so-called blind 
spells. She was no different than before, 
and I could find nothing remarkable in the 
eye grounds. 


Pathological Discussion 


Dr. Murton Shaver: The abnormal find- 
ings at autopsy, aside from those in the cen- 
tral nervous system, which are to be de- 
scribed in detail, included terminal cardiac 
dilatation (moderate), pulmonary edema, 
and generalized acute passive congestion of 
the viscera, The cause of death was at- 
tributed to the intracranial lesion. 

On removing the brain, the left third 
nerve was found to be diffusely enlarged, 
measuring approximately 3-4 mm. in diam- 
eter. It was about four times the size of 
the right third nerve. It was soft and some- 
what gelatinous having a yellowish gray 
color. A small portion of similar tissue was 
found within the cavernous sinus, and this 
was seen to extend along the internal carotid 
artery on the left. The left fifth nerve was 
larger than the right. No gross abnormali- 
ties were observed in the examination of the 
base of the skull. 

The brain weighed 1150 grams and on in- 
spection aside from the abnormalities al- 
ready noted particularly in cranial nerves 
at the base on the left side, no significant 
abnormalities were reported. The lepto- 
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were not remarkable 
and the convolutional pattern appeared nor- 
mal; the gyri were not flattened. 


meninges generaily 


Coronal sections through the brain were 
normal grossly; the left thalamus appeared 
slightly larger than the right. The ventri- 
cles were found to be symmetrical in size 
and aside from congestion of some of the 
vessels in the white matter, no gross abnor- 
malities were observed. It was noted that 
the pia-arachnoid over the medulla and pons 
appeared slightly thickened and grayish in 
color. 

Sections for staining were removed from 
the thickened left oculomotor nerve and 
from the mass invading the cavernous sinus 
and surrounding the internal carotid artery 
on the left, as well as from the pituitary 
gland. Blocks were also removed from the 
cerebral cortex, midbrain, pons, and me- 
dulla. 


Microscopic examination revealed the tu- 
mor to be very cellular in character, inter- 
lacing fine reticular fibers were found lying 
between many of the cells. A fine capillary 
network was found in some areas, but the 
tumor on the whole was not extremely vas- 
cular, The cells varied much in size and 
character, many of the cells being rather 
small and rounded and showing some simi- 
larity to large lymphocytes with a small 
amount of cytoplasm, and indented, deeply 
staining nuclei. Other cells were larger and 
contained more cytoplasm and were poly- 
hedral in outline. These cells formed a loose 
arrangement with no tendency to the pro- 
duction of tubules or acini. Numbers of mi- 
totic figures were found scattered through- 
out the tumor. A number of polymorpho- 
nuclear leukocytes were seen in some areas. 

The tumor cells were found closely applied 
to the inner walls of the cavernous sinus and 
to the outer wall of the internal carotid ar- 
tery. There appeared to be some invasion 
of che outer muscular coat of the arterial 
wall at points. Other cells were found in- 
filtrating the wall of the cavernous sinus. 
The cranial nerves lying in this region 
showed diifuse infiltration by similar tumor 
cells, separating the individual nerve bun- 
dies and in some cases infiltrating these. 
Some of these bundles appeared fairly well 
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preserved as to myelin sheaths and axones, 
but a number showed replacement with tu- 
mor cells and in these cases some of the 
nerve structure was destroyed and replaced 
by fibrous tissue. The infiltration extended 
into the Gasserian ganglion. 

Sections through the pituitary gland re- 
vealed tumor invasion extending from the 
capsular surface inward to some depth. The 
tumor structure was similar to that de- 
scribed previously. A few small areas of 
necrosis and fibrous scarring were found in 
areas replaced by tumor. The pituitary 
gland cells appeared normal where they 
were preserved. A few distended acini were 
found to contain colloid-like material. 


Sections from the midbrain ° revealed 
masses of tumor cells similar to those al- 
ready described, lying in the leptomeningeal 
spaces adjacent to the left cerebral ped- 
uncle. From the leptomeninges there was 
extensive invasion of the peduncle along the 
perivascular spaces with extension into the 
surrounding parenchyma. 

In the caudal pontine region a sheet of 
tumor cells extended through the subarach- 
noid space contiguous to the base of the 
pons, with extension along the perivascular 
spaces into the basis pontis but with little 
extension into the surrounding parenchymal 
tissue. Sections through the medulla re- 
vealed only scattered tumor cells in the sub- 
arachnoid space, a few of which were clus- 
tered around the emerging fibers of the 
vagus nerve on one side and some of these 
cells were found to be invading the nerve 
bundles. No extension was found along the 
vessels entering the medulla. 


Sections from the cerebral cortex revealed 
no significant changes in the parenchyma or 
leptomeninges aside from rare clusters of 
large cells resembling tumor cells in the 
perivascular spaces deep in the sulci or, in 
one or two instances, deeper in the paren- 
chymal tissue. These celis were few. 

In summary, one may say that we are 
dealing with a rather typical case of sarco- 
matosis of the leptomeninges from the path- 
ological viewpoint. Whether the tumor pri- 
marily developed intracranially or whether 
it occurred primarily in some other site such 
as naso-pharynx, undiscovered at autopsy, 
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remains unanswered. No extension from the 
naso-pharynx or from accessory nasal gin. 
uses was found, The character of the ty. 
mor is that of a reticulum cell sarcoma, 
which may well have arisen primarily in the 
leptomeninges in the region of the optic 
chiasm or at some adjacent point. Wide. 
spread tumor involvement was found here, 
with extension into the cavernous sinus ang 
there was involvement of cranial nerves in 
this region and extension along the interna] 
carotid artery. The gasserian ganglion ang _ 
the 5th cranial nerve were similarly invaded, 
with extension over the pons and midbrain 
and invasion of the left cerebral peduncle 
and basis pontis. 
Clinical Diagnosis 

Sarcomatosis or carcinomatosis of the ha- 

sal leptomeninges. 
Dr. McIntyre’s Diagnosis 

Sarcomatosis or carcinomatosis of the ba- 

sal leptomeninges. 
Anatomical Diagnosis 

Sarcomatosis (reticulum cell) of the me. 
ninges (left middle fossa) with extension to 
left cavernous sinus and brain stem. 

Dr. J, Park Biehl: Id like to ask Dr. 
Shaver how complete was the microscopic 
survey of other organs? 


Dr. Shaver: Slides are available on all 
organs. No tumor was found, either grossly 
or microscopically outside of the nervous 
system. 

Dr. McIntyre: The diagnosis of sarcoma 
of the brain is rare nowadays. In the older 
literature this diagnosis may be found quite | 
often because then all meningeal tumors — 
were considered to be sarcomas. This syn- | 
drome was better known then, when it was 
termed the syndrome of Olivier, who evi- 
dently described it in the French literature | 
sometime in the 1880’s, Cushing and Bailey 
separated sarcomas from meningiomas in 
their classification of intracranial tumors. 
In their series, sarcoma of the brain oc: 
curred in less than 1 percent, whereas for- 
merly it was considered to be some 40 per- 
cent. 

Dr. Osher: Medulloblastoma seeding into 
the leptomeninges was also called sarcoma- 
tosis until Cushing and Bailey clarified mat- 
ters. 
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It is obviously impossible to express sta- 
tistically the psychiatric data obtained from 
patients subjected to sodium pentothal in- 
terview. 

However, there are several factors in- 





volved in the sodium pentothal interview, 
which, although completely unrelated to the 
fundamental purpose of eliciting psychiatric 
data, can be expressed in statistical terms. 
These factors are related to the clinical re- 
actions of the patients to the injection of 
sodium pentothal and are the speed of reac- 
tion, the degree of narcosis and the period 
of recovery. 

The speed of reaction is an expression of 
the number of cubic centimeters of sodium 
pentothal injected that is required to elicit 
the specific gradation of response in rela- 
tion to time. 

The degree of narcosis is an expression 
that designates the depth of narcosis in re- 
lation to the number of minutes actually in- 
volved, that can be employed for purposes 
of the interview. 

Likewise, the period of recovery is the 
amount of time required for the patient to 
recover, also expressed in minutes. 

Since these factors can be expressed nu- 












merically in their own respective units, they 
can be elicited and recorded by the examiner 
and ultimately combined to express a so- 
dium pentothal index. 

In order to obtain homogeneous data for 
such an index, 5 cc. of a 5% solution of so- 
dium pentothal was employed for all inter- 
views, with the technique described previ- 
ously. ' 

Thus, we shall set up subdivisions of 
these three primary factors, and we must be 
cognizant of the fact that they are arbi- 
trary and should be interpreted as such. 
Also, we must assume them to be basically 
subjective to the interpretation of the in- 
terviewer, with the same degree of human 
variation that is accepted in the recording 
of any scientific data that involves a nu- 
merical evaluation. 


DISEASES OF THE NERVOUS SYSTEM 


The Sodium Pentothal Index 


LEONARD TILKIN, M.D. 
Chicago, Illinois 


In setting up the subdivisions of the speed 
of reaction, we must accept the principle of 
technique that the sodium pentothal is be- 
ing injected at the speed of 1 cc. per minute. 
Thus, if .1 ce. to 2 cc. yields a reaction, we 
term it “immediate.” If 2 cc. to 3 cc. yields 
a reaction, we term it “moderate.” If 3 ce. 
to 4 cc. yields a reaction, we term it “some- 
what delayed.” If 4 cc. to 5 cc, yields a re- 
action, we term it “markedly delayed.” If 
2 cc. yields no reaction, a re-injection is be- 
gun, and the final summation dosage noted, 
and we term it “very markedly delayed, re- 
quiring re-injection.” 


In relation to the degree of narcosis, we 
express the length of time that the patient 
seems to derive the optimal value from the 
interview. An extensively deep level, bor- 
dering upon sleep, will last from 25 to 30 
minutes or longer. The ideal subconscious 
level lasts from 20 to 25 minutes. A lighter 
semi-subconscious level lasts from 15 to 20 
minutes, A very superficial interview lasts 
only from 10 to 15 minutes. Any interview 
in which the patient remains fully awake or 
receives less than 10 minutes of interview- 
ing should be termed “awake.” 


The period of recovery can be subdivided 
into the length of time for complete recov- 
ery from the effects of the drug. Any re- 
covery up to 5 minutes is extremely rapid. 
From 5 to 10 minute recovery is considered 
rapid. A moderate recovery is from 10 to 
15 minutes. A rather slow recovery is from 
15 to 25 minutes. Any recovery requiring 
25 to 30 minutes or longer is considered 
very slow. 


Thus, we can express an index for pur- 
poses of simple recording as follows: 


Speed of Reaction: 
.1 cc. to 2 cc.—Immediate 
2 cc. to 3 cc.—Moderate 
3 cc. to 4 cc.—Somewhat delayed 
4 cc. to 5 cc.—Markedly delayed 
If 5 cc. yields No Reaction, reinjection is neces- 
sary. 
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Degree of Narcosis: 
Deep (sleep level)—25 to 30 minutes or more 
Subconscious—20 to 25 minutes 
Semi-subconscious—15 to 20 minutes 
Light (superficial)—10 to 15 minutes 
Awake up to 10 minutes 


Period of Recovery: 
Very rapid—up to 5 minutes 
Rapid—5 to 10 minutes 
Moderate—10 to 15 minutes 
Slow—15 to 25 minutes 
Very slow—25 to 30 minutes or longer 


Thus, we can express a simple recording 
of an index as speed of reaction (expressed 
in cc.), degree of narcosis (expressed in 
minutes), and period of recovery (expressed 
in minutes). 

It would be valuable to express these fac- 
tors as an index for several reasons, First, 
it would simplify the recording of such data 
in a unified manner which could be related 
scientifically to a colleague just as we relate 
other similar clinical data; both diagnosti- 
cally, such as a sphygmomanometric read- 
ing of a blood pressure, and therapeutically, 
the number of units of a dose of insulin. 
Second, the index would be valuable for the 
psychiatrist as a criterion for future inter- 
views of the same patient; since, once we 
have established the pentothal index for any 
individual patient, we are able to evaluate 
our future interviews accordingly. Also, a 
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unified expression of the above factors 
would be valuable in a brief index by gery. 
ing as a basic nucleus for its application jp 
interviews of different patients by psychia. 
trists using narcosynthesis to an extensive 
degree. 


We are aware of the fact that there may 
be variations of degrees of extreme in rela. 
tion to the tolerance of sodium pentothal, 
just as there is with every drug; and that 
in some cases a very small dose may prove 
toxic or a very large dose ineffective. Also, 
as we have pointed out previously’ the 
amount of sodium pentothal administered is 
an individual affair. 

However, from our experiences we have 
concluded that even though there are many 
individual variations of the above three fac. 
tors, depending on each patient’s response 
to an individual injection of sodium pento- 
thal, nevertheless, we found that the above 
figures represent the basic ranges at which 
one can expect generalized types of reac- 
tions. We believe it is significant to empha- 
size that all possible combinations of the 
three factors may exist interrelated to each 
other. 
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